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Description 

The invention is concerned with organosilicon compounds having alkenyt-ether functionality and with a method ot 
making such compounds. The invention is also concerned with compositions which contain such organosilicon com- 
5 pounds and their use. 

Alkenyl-ether functional organosilicon compounds have been described in a number of publications. European 
Patent specification 105 341 describes and claims organopolysiloxanes having at least one Si-bonded vinyloxy func- 
tional group of the formula H 2 C=CHO-G-, where G is alkylene or alkylene interrupted by at least one of a divalent 
hetero-radical selected from -O-, divalent phenylene or substituted divalent phenylene or combinations of such hetero- 
10 radicals. U.S. patent specification 4,707,503 describes among others aliphatic unsatu rat ion -containing organopolysi- 
loxanes containing at least two of the organosiloxane units represented by the general unit formula 

CH^CR^X-R 1 -SiR 3 m 03_ m 
75 T 

in which R 1 is a divalent hydrocarbon group, R 2 is a hydrogen atom or a methyl group, R 3 is a substituted or unsub- 
stituted monovalent hydrocarbon group, X is a group -0-(CH 2 ) 2 S- and m is a number or 0, 1 or 2. European Patent 
specification 396 1 30 describes alkenyloxy-f unctional organosilicon compounds which have per molecule at least one 
20 Si-bonded group of the formula -(CH 2 ) 2 -R 2 -(AR 3 ) Z -OCH=CH-CH 2 -R, wherein A denotes -O-, -S-, or -C(0)0-, R 2 de- 
notes a linear or branched alkylene group with 1 to 7 carbon atoms or a cycloalkylene group with 5 to 7 carbon atoms, 
R 3 denotes a linear or branched alkylene group with 2 to 4 carbon atoms which may be substituted with a hydroxy!, 
methoxy. ethoxy or trimethyl siloxy group, R denotes a hydrogen atom or an aikyl group having 1 to 4 carbon atoms 
and z has a value of 0, 1 or 2. 

25 a process for making the compounds of the prior art, though not described in the second of the cited specifications, 

involves the hydrosilylation reaction as explained in E P. 105 341 and E.P. 396 130. The process as described in the 
former of these includes the provision of a compound having both allyl and vinyloxy functionality and the reaction of 
this compound with a silicon -containing compound containing at least 0.5 weight percent terminal or pendant Si-H 
groups in the presence of a platinum catalyst. The latter of the cited documents requires a hydrosilylation reaction 

30 between a compound of the formula 

CH 2 =CH-R 2 -(AR 3 ) 2 -OCH 2 -CH=CH-R 

35 with an organosilicon compound having at least one Si-bonded hydrogen atom in the presence of a hydrosilylation 
catalyst, followed by a second step which effects the transfer of the carbon-carbon double bond to the carbon bonds 
neighbouring the ether oxygen by heating the compound in the presence of an appropriate catalyst, e.g. Ruthenium 
complexes having phosphine ligands. 

Hydrosilylation, though effective, is not the most convenient of processes not least because of the cost of the 

40 ingredients and catalyst, but also because of the danger of poisoning the catalyst. We have also found that the use of 
compounds having both vinylether and allyl functionality in hydrosilylation reactions does not give the desired yield of 
100% reaction on the allyl side. This results in some organosilicon compounds being present which have allylether 
functionality instead of vinylether functionality. Where cationic polymerisation is desired such allyloxy functional mate- 
rials remain inactive in the process. Although the process described in E.P specification 396 130 overcomes this 

45 particular problem organosilicon compounds made by this route cannot have vinylether functionality, which is the pre- 
ferred functionality, especially where cationic polymerisation systems are intended. It is also desirable to make com- 
pounds having alkenylether functionality in a single process step avoiding the need to introduce a second step and a 
second catalyst. There is therefore a need to provide alkenyloxy-functional organosilicon compounds by a different 
route which results in an improved yield of the desired products. 

so Patent application WO 91/11 467 describes alkenylether silicates of the general formula (X) 4 . n Si(OR 1 OCH=CHR 2 ) n 

wherein X is halogen, -OR where R is a tower alkyl, a mixture of halogen and -OR, a mixture of -OR and hydrogen or 
a mixture of hydrogen and halogen; R, contains from 1 to 8 carbon atoms and is alkylene, alkenylene, alkynylene, 
optionally alkoxylated with up to 20 units of 

-<CH 2 CHO)- 
Y 



2 



EP 0 542 484 B1 

where Y is hydrogen or methyl, Rj> is hydrogen or lower alkyl and n has a value of from 1 to 4. Also described are 
radiation curable compositions which comprise 1 to 60% by weight of the above alkenylether silicates, 30 to 99% of a 
polymerisable vinylether, epoxyether, epoxyacrylate and/or viny toxy alkyl urethane and 0. 1 to 5% by weight of a pho- 
toinitiator. The alkenylether silicates are stated to be rapidly curable at ambient temperatures by UV and visible light 
5 or other sources of radiation. However, such silicates would cure to a very brittle and unacceptable film which is why 
the radiation curable compositions mix these silicates with polymerisable organic materials. There is a need for a 
composition which reduces the number of components whilst retaining a useful cured composition after exposure to 
radiation and a fast curing rate. 

We have now found that improved alkenytoxy functional organosilicon compounds provide suitable materials for 
io radiation curable compositions. 

The invention accordingly provides in a first aspect an organosilicon compound having a siloxane portion and at 
least one group of the general formula 



75 -OR'OChbCHR" 
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(0 



linked to a silicon atom via an Si-O-C bond, wherein R' is a divalent hydrocarbon radical having up to 8 carbon atoms 
or a group of the formula -R°-(OR°) n -. wherein R° denotes an alkylene group having up to 6 carbon atoms and n has 
a value of from 1 to 12, R" denotes a hydrogen atom or an alkyl group having up to 10 carbon atoms. 
The organosilicon compound of the invention has preferably at least one unit of the general formula 

° ± a ± ^ Si(-OR'OCH=CHR') a R b Y c X d 
2 

wherein R' and R" are as defined above, R is a monovalent hydrocarbon or substituted hydrocarbon group having up 
to 18 carbon atoms, X is a hydrocarbonoxy group having up to 8 carbon atoms, Y is a group having the formula 

*' SiR b°3-b' 



wherein FT links the silicon atom of unit (ii) to the silicon atom of the group Y, a has a value of from 1 to 4 b and b' have 
a value of from 0 to 3. c has a value of 0 or 1 , d has a value of from 0 to 2, a+b+c+d having a value'of from 1 to 4 
3S provided at least one of ±2±~! in and a* jn Y is not 0, any other units if present in the organosilicon compound 
having the general formula 



SiFtO. 



b'-'ib (iii) 

2 



wherein R and b are as defined above, the oxygen atoms, where present, in 

Si °4-a-b-^d - Si °3+- and SKD 4 . b 

2 2 2 

linking silicon atoms to form siloxane bonds. 

Organosilicon compounds according to the invention may be siloxane homopolymers or copolymers Where si- 
loxane homopolymers are intended units of formula (ii), in which the value of a+b+d is at most 3, may be used These 
homopolymers may vary from disiloxanes to high molecular weight polymers. At least one Si-O-Si bond is to be present 
which may occur either where a+b+c+d is at most 3 or where a+b-tc-fd = 4 and b* in Y is at most 2. Preferred as 
sitaxanes however are copolymers having units of both formula (ii) and formula (iii). Copolymers also may vary from 
disiloxanes to polysiloxanes. They may be linear or branched polymers. Units of formula (ii) may be present in small 
or large proportions, ranging from 1 per molecule to 9g.9% of all units. A particularly preferred copolymer is a substan- 
tially Imear polymer in which units of formula (ii) are present as end-blocking units. The invention includes also in its 

^^f! ymerS Wh6re Uni,S °' f0tmula (h) are within the siloxane chain ' providing pendant groups of the formula 
-OROCH-CHR- and polymers which combine units of formula (ii) as end-blocking groups and groups within the si- 
loxane chain. Preferably c in formula (ii) is only equal to 1 when a+bjc+d is equal to 4. 

Each R in the organosilicon compounds according to the invention may be the same or different from other groups 



3 
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R. Each R is a monovalent hydrocarbon or a substituted hydrocarbon e.g. alkyl, aryl, alkylaryl, arylalkyl, alkenyl, hal- 
ogenated alkyl or halogenated aryl. Examples of suitable R groups include methyl, ethyl, isopropyl, butyl, phenyl, tolyl, 
vinyl, allyl, cyclohexenyl, cyclohexyl, trifluoropropyl and chlorophenyl. Preferably at least 60% of all the R groups in 
the organosilicon compound according to the invention are lower alkyl groups having up to 4 carbon atoms or aryl 

5 groups, more preferably at least 80%. Most preferably substantially all R groups present in said organosilicon com- 
pounds are lower alkyl or aryl groups, especially methyl or phenyl groups. R' is a divalent hydrocarbon, for example 
alkylene or arylene compound, e.g. methylene, ethylene or phenylene or a group of the formula -R°-(OR°) n -, for ex- 
ample -(CH 2 )3lO(CH 2 )3]3-. Preferably R' is an alkylene group having up to 6 carbon atoms, most preferably 2 to 4 
carbon atoms, e.g. ethylene, propylene or isobutylene. R" may be a hydrogen atom or an alkyl group having up to 10 

'0 carbon atoms. It is preferred that R" is either hydrogen or a lower alkyl group, having up to 4 carbon atoms. Hydrogen 
or methyl are the most preferred R" groups. Where the organosilicon compounds according to the invention are intended 
for use in cationic polymerisation processes, the use of H is most preferred, as this material is more active than those 
where R* is alkyl. Groups X may be any hydrocarbonoxy group but preferably are alkoxy or aryloxy groups, more 
preferably lower alkoxy having up to 6 carbon atoms, most preferably methoxy or ethoxy. 

*5 Siloxane polymers according to the invention are preferably substantially linear compounds, i.e. those in which 

the value of 4-a-b-c-d in (ii) or 3^ in Y of (ii) and 4^> in (iii) is 2 for the majority of siloxane units in the polymer. Small 
amounts of Afunctional (i.e. the value of 4-a-b-c-d in (ii), 3^ in Y of (ii) or±b in (iii) is 3 or tetrafunctional siloxane 
units (i.e. the value of 4Jb in (iii) is 4 may, however, also be present causing a certain amount of branching in the 
polymers. The units of formula (ii) may be end-blocking units (i.e. the value of 4-a-b-c-d is 1 or where c=1 the value of 

20 in Y is 1) or they may be units in units in the polymer chain (i.e. the value of 4-a-b-c-d is 2 or 3, where c=1 the 

value of W in Y is 2 or 3. It is preferred that in each unit (ii) present as end group of the polymer, where either 4-a-b- 
c = 1 or 3jy in Y = 1, that a is 1, 2 or 3, b is 0, 1 or 2, c is 1 andd isO. More preferably a is 3, b isO. c is 1 andbMn Y 
is 2. Where unit (ii) is in the siloxane chain it is preferred that either a+b+c+d is 2 or a+b+c+d is 4 and b; in Y is 1 . In 
such units it is particularly preferred that respectively a = 1 , b = 1 and c and d = 0 or that a is 3 and c = 1 , b and d being 

25 o. Most preferred are those polymers where units of formula (ii) are end groups a = 3, c = 1 and b; in Y = 2. 

Organosiloxanes according to the invention may have any number of siloxane units which may all have the formula 
(ii), or which may be a mixture of units of the formulae (ii) and (iii). These siloxanes may vary from small molecules, e. 
g. disiloxanes, to high molecular weight materials with a DP (degree of polymerisation) of several thousands. The 
choice of molecular weight and of mole% units (ii) will depend on the intended use of the polymer. For example if a 

30 liquid material is desired, the DP may conveniently be in the range of e.g. from 4 to 400. Where a more viscous material 
is preferred, the DP could have a value of from 1000 to 4000 or more. If a polymer with limited reactivity is desired the 
number of units of formula (ii) may be as low as 1 or 2 per molecule, in some cases resulting in a molar percentage of 
from 0.1 to 5% based on the number of sibxane units in the molecule. On the other end of the scale homopolymers 
consisting only of units of formula (ii) may also be prepared. Particularly preferred are polysiloxanes having a degree 

35 of polymerisation from 20 to 500, more preferably 40 to 250. 

The invention provides in another of its aspects a method of making organosilicon compounds according to the 
first aspect of the inventbn by a process which comprises reacting together a reagent organosilicon compound having 
at least one silicon-bonded group A, wherein A denotes a group -OR' or a group -N(R")-C(0)-R" wherein R" is as 
defined above, with a compound of the general formula HOR'OChbCH R". Where such organosilicon compounds are 

40 silanes they should have reactive silicon-bonded groups which are then hydrolysed or cohydrolysed, or otherwise 
reacted with other silanes or siloxanes according to known methods. For example some A groups would be left on the 
reactbn product and could be condensed with other Si-A groups of similar silanes or of siloxanes. It is, however, more 
preferred that the organosilicon compound having a silicon-bonded group A is a polysiloxane. Suitable polysiloxanes 
include alkoxy functional siloxanes wherein silicon-bonded alkoxy groups may be at terminal siloxane units or may be 

45 pending in the siloxane chain. A combination of pending and terminal silicon-bonded A groups is also suitable. 

It is preferred that when A denotes a group -OR", R'OH has a lower boiling point than HR'OH at 25°C under 
atmospheric pressure. If the opposite is true high pressure is required to force the transalkoxylation of this reaction. 
Preferred reagent organosilicon compounds have a sibxane portion and at least one unit of the general formula 

°4.a-b-c-d Si (A) a R b Y c X d (iv) 

2 

wherein R, X, Y, a, b, c and d are as defined above and A denotes a group -OR* or a group -N(R")-C(0)-RV Silanes 
55 wherein the value of a+b+d is 4 are known materials and have been described in a number of publications. Many such 
silanes are commercially available. Examples of suitable silanes include trimethylsilanol, dimethylvinylsilanol, methyl- 
trimethoxysilane, tetra ethoxysilane and bis(methylacetamido)methylvinylsilane. Siloxanes which are suitable as rea- 
gent organosilicon compounds are also known in the art and several of them are commercially available. Other suitable 
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materials are easily prepared according to methods which are well known in the art of organosilicon chemistry. 

Examples of suitable siloxanes for use as reagents in the method of the invention include a, w-dimethylsilanol end- 
blocked polydimethylsiloxanes, methyldimethoxysiloxane end-blocked polydimethylsiloxanes and trimethylsiloxane 
end-blocked (dimethylsifoxane) (trimethoxysilylethylmethylsiloxane) copolymer. Suitable siloxanes may be prepared 
by a number of methods which are known in the art. These methods include, for example, the reaction of hydros iloxanes 
with silanes having one or more silicon-bonded A groups and an unsaturated hydrocarbon group, able to react with 
silicon-bonded hydrogen atoms of the hydrosiloxanes in the presence of a noble metal catalyst. Examples of suitable 
silanes for this addition reaction include vinyttrimethoxysilane, vinylmethyldimethoxysilane and vinyldimethylmethox- 
ysilane. Hydrosiloxanes are known and may be prepared by rearrangement of cyclic siloxanes, e.g. cyclic dimethylsi- 
loxanes and/or cyclic methylhydrogensiloxanes with suitable end-blocking organosilicon compounds, e.g. tetrameth- 
yldisitoxane or hexamethyldisiloxane. Alternative methods include the manufacture of a,w, Si-A containing polydior- 
ganosiloxanes by rearrangement of cyclic siloxanes in the presence of suitable end-blocking organosilicon compounds 
having Si-A groups. 

Compounds of the general formula "HOR'OCFbCHR" which are suitable for the transesterification reaction of the 
method according to the invention are also well-known materials and many are commercially available. R* may be for 
example methylene, dimethylene, isobutylene. pheny lene or '{CH 2 ) 3 [Q(CH 2 ) 3 ) r and R' may h Q hydrogen methyl, 
ethyl, propyl, hexyl or nonyl. Suitable compounds include hydroxybutylvinylether, hydroxypropylvinylether, p-phenolvi- 
nylether, hydroxybutyl-2-methylvinylether or H[0(CH 2 ) 2 l3 OCH=CH 2 . 

Catalysts for the preparation of the organosilicon compounds according to the inventbn are not required where 
the value of A in the formula (iv) is -N(R')-C(0)-R'. Where the value of A is OR" any transesterification or transalkox- 
ylation catalyst may be used. Suitable transesterification catalysts have been described for example in U.S. 3,133,111 
and other publications and include alkali metal alkoxides, Sn compounds, Ti compounds, Ba compounds as well as 
standard strong alkali compounds. Strong acid compounds should be avoided as they tend to polymerise the oxyalkenyl 
groups. Particularly useful catalysts include alkali metal alkoxides, e.g. Na methoxide and titanium compounds, e.g. 
tetraisopropyl titanate. The alkoxide catalysts and strongly acidic or basic catalysts should preferably be avoided where 
the organosilicon compound is to be a sitoxane as they tend to cause some rearrangement of the siloxane polymers. 
Where a catalyst is used it is generally employed in sufficient amounts to give from 0.01 to about 5% by weight based 
on the weight of the organosilicon reagent compound. It is particularly preferred to ensure any titanium catalyst, if used, 
is kept, to a minimum as excess may inhibit the radiation cure of the compositions according to the invention. Most 
preferably the level is kept below 1000ppm of titanium based on the total weight of the polymer. 

Organosilicon compounds according to the first aspect of the invention are crosslinkable materials which can form 
an elastomeric or resinous film or composition upon exposure to radiation in the presence of an appropriate catalyst 
e.g. actinic radiation, electron beam, gamma rays, X-rays or laser emission. They are particularly useful when applied 
to a substrate as a thin coating and are caused to crosslink by exposing the coated substrate to ultraviolet or electron 
beam radiation as their cure rate in such systems is very fast. Thus they are particularly useful in compositions for the 
formation of release coatings on cellulosic or other substrates, e.g. paper, polyester film and polyethylene, which may 
be used in the production of non-stick surfaces for food contact, packaging or as coatings which release pressure 
sensitive adhesives, for example as applied to labels and laminates. Another area where such compounds may ad- 
vantageously be used is conformal coating e.g. in electronic applications. 

According to another aspect of the inventbn there is provided a composition which will cure upon exposure to 
radiation, which comprises at least one organosilicon compound according to the first aspect of the invention and an 
initiator. 

Radiation which may cause the composition to cure varies from very high energy radiation to lower energy radiation 
but is preferably radiation in the ultraviolet range or the electron beam range. UV radiation is preferred as it provides 
the best combination of convenience, economy, efficiency and safety for a fast curing composition. In case of the 
composition being adapted to curing under radiation by ultraviolet light the initiator will be a photoinitiator. While UV 
radiation in the range of wavelengths of from 190 to 350nm is preferred the use of sensitisers may allow a widening 
of efficient wavelengths into the visible light. Suitable sensitisers are well known in the art and have been described in 
great detail in numerous publications. They include as the most well known material benzophenone. Curing rate of the 
compositions according to the invention when exposed to radiation is fast. In most applications a composition coated 
as a thin film will cure to an elastomeric or resinous material in less than 30 minutes, more typically, in less than 5 
minutes. It may be as quick as 1 to 30 seconds. Upon exposure to radiation, the film will be tackf ree in an even shorter 
time. 

Suitable initiators may be onium salts or certain nitrobenzyl sulfonate esters. Onium salts which are useful as 
initiators in the compositions of the present invention are known and have been described e.g. in the above mentioned 
patent specification E.P. 105 341. They are materials of the general formulae zy + MX n \ Z 3 S+MX n -, 2 3 Se + MX n *. 
Z^MV and Z^N+MX^ where each Z independently denotes an organic group having from 1 to 30 carbon atoms 
and MV is a non-basic, non-nucleophilic anion, for example BF 4 \ PF 6 -, AsF 6 \ SbF 6 \ SbCfe-, HS0 4 " and CI0 4 \ Ni- 
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trobenzyl sulfonate esters which are useful as initiators in the compositions of the present invention have the general 
formula 



°7 9 

2 n 



-CHR' - O - S - A' (V) 

10 wherein A' denotes an alkyl group, an aryl group, an alkylaryl group, a halogen substituted alkyl, aryl or alkylaryl group 
or a group C 6 H 4 -S0 3 -CHR , C 6 H 4 _ m Q m (N0 2 ), R 1 denotes hydrogen or methyl, Q denotes a hydrocartx)n group, a group 
N0 2 or an organosilicon compound, provided Q is not an acidic group, m has a value of 0, 1 or 2. These nitrobenzyl 
sulfonate catalysts are described in our copending application G.B. 912442.8. These materials are known and have 
also been described together with their preparation method e.g. in Journal of Photopolymer Science and Technology, 
1* Volume 3, Nr 3 (1 990), pages 259 to 273 and in Macromolecules, 1 988, 21 , pages 2001 to 2006. A preferred nitrobenzyl 
v a t i v e has a v al u e fo r m equaUo 1, whi le C Uienoles^^Qg^roup4n4ta 
(OJgA* group and A' denotes a nitrophenyl group, wherein the nitro group is in the para position relative to the sulphonic 
group. Preparation of the preferred nitrobenzyl derivative may be via the reaction of nitrotosylchloride with dinttroben- 
zylalcohol. 

20 Initiators may be present in any proportions which will effect curing of the composition. As with any catalytic system 

it is preferred to restrict the amount of initiator used as much as possible. We have found that efficient amounts of 
initiator tend to be in the range of from 0.1 to 10% by weight based on the weight of the organosilicon compound, 
preferably 1 to 5%. The initiators may be introduced into the composition by mere mixing of the initiators with the 
organosilicon compounds. After exposure to radiation the composition will then cure to an elastomeric material. 

25 Compositions according to the invention may also comprise a number of other ingredients. Optional additional 

ingredients include photosensitisers, as mentioned above, fillers, high release additives, e.g. vinylated organosilicon 
resins, reactive diluents, including silanes according to application WO 91/11467, photochrome materials, dyes, col- 
orants, preservatives, fragrances etc. Most importantly, however, other radiation curable compounds may be included 
in the composition. Examples of such compounds are epoxy functional sitoxanes, as have been disclosed for example 

30 in G.B. patent application 1 600 61 3. Such materials will affect the cure rate of the composition and the physical char- 
acteristics of the finished cured product. Other ingredients as mentioned herein may be present in any amount provided 
they do not inhibit the curing ability of the composition. Preferably, however, such ingredients, in particular any epoxy 
functional siloxanes which may be present, should not exceed 40% by weight of the combined weight of the organo- 
silicon compound and such ingredient. Most preferably no more than 25% by weight should be occupied by said other 

35 ingredients. Compositions are most useful as coatings, especially release coatings for backing paper for self-adhesive 
labels. They may also be self-supporting, e.g. as carriers of pharmaceutical or agrochemical material. This is of par- 
ticular interest where controlled release of certain materials is envisaged, especially where these materials are unstable, 
e.g. to heat, but are not affected by radiation. 

Curing itself may be achieved in any of the known ways, including passing a coated substrate under the desired 

40 source of radiation, e.g. a UV lamp, at a predetermined rate and exposing a complete coated substrate to radiation by 
switching on the required energy source for a predetermined time. 

Also included in the scope of the invention are substrates which have been coated with a release coating resulting 
from coating the substrate with a composition according to the invention and curing the composition by exposure to 
radiation. 

45 There now follow a number of examples to illustrate the invention. All parts and percentages are by weight unless 

otherwise mentioned and Me denotes a methyl group. 



Example 1 

50 o. 31 mole of the sodium salt of N-methy lacetamide was stirred as a suspension in 1 00ml of toluene under a nitrogen 

blanket at ambient temperature. 0.29 mole of tetrachlorosilane was added dropwise to the reaction mixture. Solid 
sodium chloride was removed by filtration after a 4 hour reaction. Toluene was also removed leaving a pale yellow oily 
liquid which was characterised by nuclear magnetic resonance spectroscopy, infrared spectroscopy, gas chromatog- 
raphy and mass spectrometry as tetrakis(N-methylacetamido)silane. 0.0144 mole of this silane was dissolved in 100ml 

55 of toluene. A second toluene solution which contained 0.0646 mole of an a, w-silanol end-blocked polydimethylsiloxane 
having on average 8 silicon atoms per molecule was added dropwise to the solution under stirring. After a further hour 
of stirring, 0.03966 mole of 4-ethenyloxy-1 -butanol was added dropwise to the solution. An exothermic reaction was 
observed. After 2 hours N-methylacetamide was removed by distillation giving a pale yellow liquid which was charac- 
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tensed by gas chromatography, mass spectroscopy and nuclear magnetic resonance spectroscopy as 
(CH 2 =CHa(CH 2 ) 4 0] 3 -SiCKSi(CH3) 2 0] 8 -Si[C^(CH 2 ) 4 -OCH=CH 2 ]3. 

5 

Example 2 

40 parts of a siloxane polymer having the general structure Me-{Si(Me) 2 0]4-[SiMeHO] 5 -SiMe 3 were added slowly 
to 50 parts of trimethoxyvinylsilane, containing 0.89 parts of a platinum containing complex at 70°C. After refluxing the 
w mixture for 24 hours, excess trimethoxyvinylsilane was removed to yield 75 parts of a polymer having the average 
formula 

Me- [Si (Me) 0 0] -[SiMeOU-SiMe,, 

IS Z 4 | D J 

(CH 2 ) 2 Si(OMe) 3 . 

1 1 6 parts of 4-ethenyloxy-1 -butanol and 0.058 part of titanium acetylacetonate in isopropanol were added. The reaction 
mixture was heated to 100°C under reduced pressure for a period of 24 hours resulting in a polymer of the average 
20 structure 

Me-[Si(Me) 2 0] 4 -[S iMeO ] -S iMe 
25 (<^H 2 ) 2 Si [ O- (CH 2 ) 4 -OCH=CH 2 ] 3 

having 16% residual unreacted silicon-bonded methoxy groups. 
Example 3 

30 

100 parts of a siloxane polymer having the general structure Me-{Si(Me) 2 0] 4 -[SiMeHO] 5 -SiMe3 were added slowly 
to 100 parts of dimethoxymethylvinylsilane containing 2 parts of a platinum containing complex at 70°C. After refluxing 
the mixture for 24 hours excess dimethoxymethylvinylsilane was removed to yield 180 parts of a polymer having the 
average formula 

35 

Me-[Si(Me) 2 0] 4 -[SiMeO] 5 -SiMe 3 

(^H 2 ) 2 SiMe(OMe) 2 . 

40 

200 parts of 4-ethenyloxy-1 -butanol and 0.058 part of tetraisopropyltitanate were added. The reaction mixture was 
heated to 100°C under reduced pressure for a period of 24 hours resulting in a polymer of the average structure 

Me-[Si(Me) 2 OJ 4 -[SiMeO] 5 -SiMe 3 

( CH 2 ) 2 S iMe [ O- ( CH 2 ) 4 -OCH=CH 2 ] 2 

having 14% residual unreacted silicon-bonded methoxy groups. 

so 

Example 4 

A mixture of 0.5g of the silane made in Example 1 and 0.05g of K185, a sulphonium salt supplied by Degussa, 
was placed in a quartz tube and irradiated using a medium pressure mercury lamp having an output of 1 50W. Although 
ss some miscibility problems were seen the sample cured to a hard solid within 60 minutes of exposure to the radiation. 
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Examples 5 and 6 



w 



In 98 parts of the product obtained respectively in Examples 2 and 3 were dissolved 2 parts of bis(dodecylphenyl) 
iodonium hexafluoroantimonate. The mixture was coated at a loading of 5g/m 2 onto Kammerer AV100 paper which 
was subsequently exposed to ultraviolet radiation from two "H" bulbs of a UV Fusion coater machine, each operating 
at 125W/cm 2 focussed power. The material cured after an exposure time of less than 0.7 second (a belt speed of 
almost 50m/s) giving a tack free crosslinked film. These coatings were postcured at 60°C for 15 minutes. Laminates 
were prepared from these coatings using an acrylic Tesa® testband tape (A7475) to test the release properties of the 
coatings. To pull apart the lamina at 180° and a rate of 0.3m/min, using a 2.5cm wide sample, a release force was 
required of 19.41 and 16.38 g/cm respectively. 



is 



Examples 7 to 18 



1 part of a siloxane having the general formula 



20 



CHZ CHI CHI CH7~ 

I 3 | 3 i 3 | 3 

H-Si- (O-Si-) x - (O-Si-) y -0-Si-H 
CH 3 CH 3 H CH 3 



25 



and a stoichiometric excess (5%) of vinyltrimethoxysilane were reacted in the presence of a catalytic amount of a 
vinylsitoxane complex of platinum to yield a compound of the general formula 



30 



f H 3 



f H 3 



f«3 



(ch 3 o) 3 -si (ch 2 ) 2 -si- (O-Si-) x - (o-si-) y -o-si- (ch 2 ) 2 -si (OCH 3 ) 3 

J,„ ,1... . J L 



•3 CH 3 <? H 2>2 CH 3 



Si(OCH 3 ) 3 



35 



This reaction was followed by the transesterification reaction of this compound with a stoichiometric amount of hy- 
droxybutyl vinylether at 1 20°C under reduced pressure (75mbar) in the presence of a catalytic amount of tetraisopropyl 
titanate. The resulting polymer had the structure 



40 



CH, CH, CH. CH, 

I 3 | 3 | 3 I 3 

R-Si- (O-Si-) - (O-Si-) -O-Si-R 
i i * i y i 

CH 3 CH 3 R CH 3 



45 



50 
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wherein R denotes -(C^feSilOfCH^OCr^CHgk and x and y are average values as defined in the attached Table I 

TABLE I 



Example 


X 


y 


Molecular Weight 


7 


18 


0 


2,258 


8 


17.5 


0.5 




9 


17 


1 




10 


15.5 


2.5 


3,163 


11 


43 


0 i 


4,108 


12 


41.8 


1.2 




13 


40.5 


2.5 


4,983 


14 


68 


0 




15 


66.2 


1.8 
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TABLE I (continued) 



Example 


X 


y 


Molecular Weight 


16 


64.5 


3.5 




17 


98 


0 


8,178 


18 


95 


3 


9.300 



10 



15 



Example 19 

In Q parts of the product obtained in Example 18 were dissolved 100-Q parts of bis(dodecylphenyl) iodonium 
hexafluoroantimonate. The mixture was coated at a loading of 5g/m 2 onto Kammerer AV100 paper which was subse- 
quently exposed to ultraviolet radiation from two "H" bulbs of a UV Fusion coater machine, each operating at 125W/ 
cm 2 focussed power. The material cured to a point of no migration. This means that when an acrylic adhesive was 
placed on the coating, no migration of any coating to the adhesive occurred. Such migration can easily be detected 
by observing a reduced adhesive strength of the acrylic adhesive after it was laminated and delaminated from the 
uxiated^bsUate^AA/here^^s 



20 



25 



30 



35 



40 



45 



50 



rnJoules/cm 2 and for Q=4, to 75 mJoules/cm 2 . 
Examples 20 to 27 

In 98 parts of the product obtained respectively in Examples 7 to 9 and 11 to 15 were dissolved 2 parts of bis 
(dodecylphenyl) iodonium hexafluoroantimonate. The mixture was coated at a loading of SgAn 2 onto Kammerer AV100 
paper which was subsequently exposed to ultraviolet radiation from two "H" bulbs of a UV Fusion coater machine, 
each operating at 125W/cm 2 focussed power. The material cured after an exposure time of less than 0.7 second (a 
belt speed of almost 50m/s) giving a tack free crosslinked film. These coatings were postcured at 60°C for 1 5 minutes. 
Laminates were prepared from these coatings using an acrylic Tesa® testband tape (A7475) to test the release prop- 
erties of the coatings. To pull apart the lamina at 180° and a rate of lOm/min, using a 2.5cm wide sample, a release 
force A was required as indicated (in g/cm) in Table II below. The coated materials were aged for 1 day at 50°C, giving 
release force values B, 7 days at room temperature, giving release force values C and for 7 days at 50°C, giving release 
force values D. Also measure was the subsequent adhesive strength, which is the % adhesive strength of the delam- 
inated material compared with the initial adhesive strength. This was measured on the same samples as above, but 
delamination rate was at 0.3m/minute. Results (in %) are given in Table II under E, F, G and H respectively for the 
samples aged for 1 day at room temperature, 1 day at 50 Q C, 7 days at room temperature and 7 days at 50°C. 

TABLE II 



Example 


A 


B 


C 


D 


E 


F 


G 


H 


20 


38 


80 


22 


106 


93 


99 


91 


90 


21 


32 


21 


32 


66 


91 


94 


87 


89 


22 


28 


59 


60 


101 


93 


92 


88 


90 


23 


17 


22 


20 


27 


99 


99 


81 


81 


24 


19 


27 


20 


28 


85 


85 


90 


89 


25 


18 


30 


23 


30 


100 


100 


98 


95 


26 


12 


19 


50 


24 


95 


99 


92 


91 


27 


17 


34 


24 


24 


92 


86 


89 


92 



It becomes clear from the example that the higher viscosity materials (those having a degree of polymerisation of 45 
or more) perform better than those of lower viscosity. 

Examples 28 to 35 

The tests of Examples 20 to 27 were repeated, but this time with a rubber adhesive instead of an acrylic adhesive. 
Results are given in Table III. 



55 
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TABLE ill 



5 



10 



Fvamnlo 


A 


3 


c 


n 

LS 




p 




H 


PR 


1 1 


19 


19 


Q 


Q7 


inn 


Q1 


i on 


29 


8 


35 


10 


7 


96 


100 


86 


100 


30 


17 


11 


21 


9 


93 


100 


90 


1000 


31 


7 


8 


7 


7 


100 


100 


95 


100 


32 


4 


3 


4 


4 


97 


100 


100 


100 


33 


6 


4 


5 


5 


85 


100 


100 


100 


34 


6 


7 


7 


7 


99 


100 


100 


100 


35 


5 


6 


5 


5 


100 


100 


100 


100 



15 Example 36 

ITT9TB parts of the product obtained in Example 18 were dissolved 2.5 parts of bis(dodecylphenyl) iodonium 
hexafluoroantimonate. The mixture was coated at a loading of Sg/m 2 onto a polyoleftn film which was subsequently 
exposed to electron beam radiation (2.5 mRads). The material cured giving a tack free crosslinked film with a non- 
23 migratory surface. 

Comparative Examples 1 and 2 

0.072 mole of tetraethoxysilane and 0.29 mole of 4-ethenyloxy-1 -butanol were mixed together. 0.0037 mole of 
2$ sodium methoxide was added as a 10% solution in methanol. The resulting mixture was reacted for 5 hours at 100°C 
during which ethanol was continually removed. The finished product was treated with activated charcoal and neutral 
aluminium oxide and filtered. Nuclear magnetic resonance spectroscopy confirmed the product as tetrakis[4-(etheny- 
loxy)-1-butanoxy]silane. A small amount of ICH2=CHO-(CH 2 ) 4 -0]3-Si0-Si[0-(CH 2 ) 4 -OCH=CH 2 ] 3 was also found. 

The reaction was repeated using as catalyst tetraisopropyl titanate, resulting in simitar reaction products. 

30 

Comparative Example 3 

In 98 parts of the product obtained in Comparative Example 2 were dissolved 2 parts of bis(dodecyl phenyl) iodo- 
nium hexafluoroantimonate. The mixture was coated as a 2mm thick wet film onto polyester sheeting, which was 
3S subsequently exposed to ultraviolet radiation from two "H" bulbs of a UV Fusion coater machine. The material cured 
after 2 seconds of exposure giving a highly crosslinked brittle film. 



Claims 

40 



1. An organosilicon compound having a siloxane portion and at least one group of the general formula 



-OFrOCH=CHR" (i) 

45 

linked to a silicon atom via an Si-O-C bond wherein FT is a divalent hydrocarbon radical having up to 8 carbon 
atoms, or a group of the formula -FT-fOR 0 ),,- wherein R° denotes an alkylene group having up to 6 carbon atoms 
and n has a value of from 1 to 12, R" denotes a hydrogen atom or an alkyl group having up to 10 carbon atoms. 

so 2. An organosilicon compound according to Claim 1 further characterised in that it has at least one unit of the general 
formula 

< Wc-d Si(OR'OCH=CHR") a R b Y c X d (ii) 

2 

55 

any other units if present in the organosilicon compound having the general formula 
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SiRbO^ (iii) 

2 

wherein FT and R" are as defined above, R is a monovalent hydrocarbon or substituted hydrocarbon group having 
up to 18 carbon atoms, X is a hydrocarbonoxy group having up to 8 carbon atoms, Y is a group having the formula 

R' SiR.O^, 

2 

wherein R' links the silicon atom of unit (ii) to the silicon atom of the group Y, a has a value of from 1 to 4, b and 
b' have a value of from 0 to 3, c has a value of 0 or 1 , d has a value of from 0 to 2, a+b-KHO* having a value of from 
1 to 4, provided at least one of 4-a-b-c-d in (ii) and 3^ in Y is not 0, the oxygen atoms, where present in 

75 Si 0 ±g± _ £j , SiO^, and SiO^ 

2 2 2 

linking silicon atoms to form siloxane bonds. 

2Q 3. An organosilicon compound according to either Claim 1 or 2 further characterised in that the compound is a sub- 
stantially linear siloxane copolymer wherein the value of 4-a-b-c-d in (ii), 3^* in Y of (ii) and 4;b in (iii) is 2 for the 
majority of sibxane units. 

4. An organosilicon compound according to any one of the preceding claims further characterised in that at least 
2S 80% of the R groups are methyl groups, R* is an alkylene group having 2 to 4 carbon atoms and R" is hydrogen 

or an alkyl group having up to 4 carbon atoms. 

5. A method of making organosilicon compounds according to any one of Claims 1 to 4 which comprises reacting 
together a reagent organosilicon compound having at least one silicon-bonded group A, wherein A denotes a 

30 group -OR" or a group -N(R B )-C(0)-R', wherein R" is as defined above, with a compound of the general formula 

HOR*OCH=CHR B . 

6. A method according to Claim 5 further characterised in that the compound HOR*OCH=CHR" is hydroxybutyl vi- 
nylether. 



35 



40 



45 



50 



7. A composition which will cure upon exposure to radiation characterised in that it comprises at least one organo- 
silicon compound according to any one of Claims 1 to 4 and an initiator. 

8. A composition according to Claim 7 characterised in that the radiation is UV radiation and the initiator is a pho- 
toinitiator. 

9. A composition according to Claim 8 characterised in that the photoinitiator is an onium salt of the general formula 
z 2 l+MX n". ZzS+MX,;, ZaSe+MX^ , ^P+MXn* or ^N+MX,,* where each Z independently denotes an organic group 
having from 1 to 30 carbon atoms and Mxj/ is a non-basic, non-nucleophilic anion or in that the photoinitiator is 
a nitrobenzyl sulfonate ester of the general formula 

^A_CHR' -O-S-A' (v) 



wherein A' denotes an alkyl group, an aryl group, an alkylaryl group, a halogen substituted alkyl, aryl or alkylaryl 
group, a nitro substituted aryl or alkylaryl group, an aryl or aralkyl group having halogen and nitro substituents or 
55 a group C 6 H 4 -C 6 H 4 -S03-CHR , C 6 H 4 _ fn Q m (N0 2 ), R* denotes hydrogen, methyl or nitro substituted aryl, Q denotes 

a hydrocarbon group, a group N0 2 or an organosilicon compound, provided Q is not an acidic group, m has a 
value of 0, 1 or 2. 
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10. A composition according to Claim 9 characterised in that the non-basic, non-nucleophilic anion is selected from 
BF 4 -, PF 6 ". AsF 6 , SbF 6 \ SbClg", HS0 4 * and CI0 4 \ 

11. A composition according to anyone of Claims 7 to 1 0 characterised in that it also comprises photocurable epoxy- 
functional sifoxanes. 

12. A method of treating a solid substrate with an organosilicon composition, which comprises coating said substrate 
with a composition according to any one of Claims 7 to 11 and exposing said coated substrate to radiation. 

13. A method according to Claim 12 characterised in that said radiation is ultraviolet radiation and wherein said sub- 
strate is a cellulosic, polyester or polyethylene substrate. 



Patentanspruche 

-1= — Ofganosilk;4umverbindung^it^inem 

-OR'OCH=CHR" (j), 

gebunden an ein Siliciumatom Ober eine Si-O-C-Bindung, worin R* ein divalenter Kohlenwasserstoffrest mit bis zu 
8 Kohlenstoffatomen Oder eine Gruppe der Formel -R°-(OR°) n - ist, worin R° eine Alkylengruppe mit bis zu 6 Koh- 
leristoffatomen bedeutet und n einen Wert von 1 bis 12 hat, R" ein Wasserstoffatom oder eine Alkylgruppe mit bis 
zu 10 Kohlenstoffatomen bedeutet, 

2. Organosiliciumverbindung nach Anspruch 1 , weiter dadurch gekennzeichnet, daB sie mindestens eine Einheit der 
allgemeinen Formel 

< Wc-d Sif-OR'OCfcCHR'^R^Xj (ii) 
2 

aufweist, wobei andere Einheiten, falls in der Organosiliciumverbindung vorhanden, die allgemeine Formel 



SiR b O^ (iii) 

2 

haben, worin R* und R" wie oben definiert sind, R eine monovalente Kohlenwasserstoff- oder substituierte Koh- 
lenwasserstoffgruppe mit bis zu 18 Kohlenstoffatomen ist, X eine Hydrocarbonoxygruppe mit bis zu 8 Kohlenstoff- 
atomen ist, Y eine Gruppe der Formel 

R'SiR b 0^ b 

2 

ist, worin R' das Siliciumatom der Einheit (ii) mit dem Siliciumatom der Gruppe Y verbindet, a einen Wert von 1 
bis 4 hat, b und b; einen Wert von 0 bis 3 haben, c einen Wert von 0 oder 1 hat, d einen Wert von 0 bis 2 hat, 
a+b+c+d einen Wert von 1 bis 4 hat, mit dem Vorbehalt, daB mindestens einer der Werte fur 4-a-b-c-d in (ii) und 

3- b' in Y nicht 0 ist, die Sauerstoffatome, falls vorhanden, in "™ 

Si ° 4-a-b-c-d > Si °3j>- und S' 0 ^ 
2 2 2 

Silicium-atome verbinden unter Bildung von Siloxanbindungen. 

3. Organosiliciumverbindung nach einem der Anspruche 1 oder 2, weiter dadurch gekennzeichnet, daB die Verbin- 
dung ein im wesentlichen lineares Siloxancopolymer ist, worin der Wert fur 4-a-b-c-d in (ii), 3jy in Y von (ii) und 

4- b in (iii) 2 fur die Mehrzahl der Siloxaneinheiten ist. 



12 
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4. Organosiliciumverbindung nach einem der vorhergehenden Anspruche, waiter dadurch gekennzeichnet, daB min- 
destens 80% der Gruppen R Methylgruppen sind, R* eine Alkylengruppe mit 2 bis 4 Kohlenstoffatomen ist und R" 
Wasserstpff oder eine Alkylgruppe mit bis zu 4 Kohlenstoffatomen ist. 

5. Verfahren zur HersteHung von Organosol iciumverbindungen nach einem der Anspruche 1 bis 4, umfassend, daB 
man eine Organosiliciumverbindung mit mindestens einer siliciumgebundenen Gruppe A, worin A eine Gruppe - 
OR" Oder eine Gruppe -N(R')-C(0)-R Q ist, worin R" wie oben definiert ist, mit einer Verbindung der allgemeinen 
Formel HOR'OCHzrCHR" umseut. 

6. Verfahren nach Anspruch 5, weiter dadurch gekennzeichnet, daB die Verbindung HOR'OCI-bCHR" Hydroxybuty- 
Ivinylether ist. 

7. Zusammensetztung, die bei Kontakt mit Strahlung hartet, dadurch gekennzeichnet, daB sie mindestens eine Or- 
ganosiliciumverbindung nach einem der Anspruche 1 bis 4 und einen Initiator umfaBt. 

ein Photoinitiator ist. 

9. Zusammensetzung nach Anspruch 8, dadurch gekennzeichnet, daB der Photoinitiator ein Oniumsalz der allge- 
meinen Formel Zgl+MX^, Z 3 S + MX n - l Z 3 Se + MX n * > Z 4 P + MX n " oder ^M^, ist, worin jedes Z unabhangig eine 
organische Gruppe mit 1 bis 30 Kohlenstoffatomen bezeichnet und MX,/ ein nichtbasisches, nichtnucleophiles 
Anion ist oder daB der Photoinitiator ein Nitrobenzylsulfonatester der allgemeinen Formel 




ist, worin A' eine Alkylgruppe, eine Arylgruppe, eine Alkylarylgruppe, eine mit Halogen substituierte Alkyh Aryl- 
oder Alkylarylgruppe, eine nitrosubstituierte Aryl- oder Alkylarylgruppe, eine Aryl- oder Aralkylgruppe mit Halogen- 
und Nitrosubstituenten oder eine Gruppe -C6H4-C 6 H 4 -S03-CHR'C 6 H 4 . m Q m (N0 2 ) bedeutet, R' Wasserstoff, eine 
Methylgruppe oder eine nitrosubstituierte Arylgruppe bedeutet, Q eine Kohlenwasserstoffgruppe, eine Gruppe 
N0 2 oder eine Organosiliciumverbindung bedeutet, mit dem Vorbehalt, daB Q keine saure Gruppe ist, m einen 
Wert von 0, 1 oder 2 hat. 

10. Zusammensetzung nach Anspruch 9, dadurch gekennzeichnet, daB das nichtbasische, nichtnucleophile Anion 
ausgewahlt ist aus BF 4 ', PF 6 ", AsF 6 *, SbF 6 ", SbCI 6 - , HS0 4 ' und CI0 4 \ 

11. Zusammensetzung nach einem der Anspruche 7 bis 10, dadurch gekennzeichnet, daB sie auch photohartbare 
Sitoxane mit Epoxyfunktionen umfaBt. 

12. Verfahren zur Behandlung eines festen Substrats mit einer Organosiliciumverbindung, das umfaBt, daB man das 
Substrat mit einer Zusammensetzung nach einem der Anspruche 7 bis 11 beschichtet und das beschichtete Sub- 
strat einer Bestrahlung aussetzt. 

13. Verfahren nach Anspruch 12, dadurch gekennzeichnet, daB die Bestrahlung Ultravioiettbestrahlung ist und das 
Substrat ein Cellulose-, Polyester- oder Polyethylensbstrat ist. 



Revendications 

1. Compose organosilicie ayant une partie siloxane et au moins un groupe rSpondant a la formule generate 

-OR'OCH=CHR" 
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lie a un atome de silicium par I'interm6diaire cfune liaison Si-OC, oil R* est un radical hydrocarbons bivalent ayant 
jusqu'a 8 atomes de carbone, ou un groupe repondant a la formule -R°-(QR°) n - ( ou R° signifie un groupe alkylene 
ayant jusqu'a 6 atomes de carbone, et n a une valeur de 1 a 12, R" signifie un atome d'hydrogene ou un groupe 
alkyle ayant jusqu'a 10 atomes de carbone. 

2. Compose organosilicie selon la revendication 1, caracterise, en outre, en ce qu'il contient au moins une unite 
repondant a la formule generate 

Q ^cj Si(-OR'OCH=CHR-) a R b Y c X d (ii) 
2 

le cas echeant, toutes les autres unites presentes dans le compose organosilicie ayant la formule generate 



15 SiR b O^ (iii) 

2 

ou R' et R' sont tels que definis ci-dessus, R est un groupe hydrocarbon^ monovalent ou un groupe hydrocarbon^ 
substitue ayant jusqu'a 18 atomes de carbone, X est un groupe hydrocarbonoxy ayant jusqu'a 8 atomes de car- 
20 bone, Y est un groupe ayant la formule 

R * SiRfeO^, , 

2 

25 ou R' relie I'atome de silicium d'une unite (ii) a I'atome de silicium du groupe Y, a a une valeur de 1 a 4, b et ont 

une valeur de 0 a 3, c a une valeur de 0 ou 1 , d a une valeur de 0 a 2, a+b+c+d ayant une valeur de 1 a 4, avec 
la condition qu'au moins 4-a-b-c-d en (ii) ou W dans Y ne sort pas egal a 0, les atomes d'oxygene, quand ils sont 
presents dans 

30 Si 0 4*b^d. SiO^. and SiO^ 

2 2 2 

reliant des atomes de silicium pour former des liaisons siloxanes. 

35 3. Compose organosilicie selon la revendication 1 ou 2, caracterise, en outre, en ce que ledit compose est un copo- 
lymer de siloxanes essentiellement lineaire dans lequel la valeur de 4-a-b-c-d en (ii), de 3^ dans Y de (ii) et de 
4-b en (iii) est de 2 pour la majorite des unites siloxanes. 

4. Compose organosilicie selon l*une quelconque des revendications precedentes, caracterise, en outre, en ce qu'au 
40 moins 80 % des groupes R signifient le groupe methyle, R' est un groupe alkylene ayant de 2 a 4 atomes de 

carbone, et R" est I'hydrogene ou un groupe alkyle ayant jusqu'a 4 atomes de carbone. 

5. Procede de preparation de composes organosilictes selon Tune quelconque des revendications 1 a 4, comprenant 
la mise en reaction d'un compose organosilicie reactif ayant au moins un groupe A lie a un atome de silicium, ou 

45 A signifie un groupe -OR" ou un groupe -N(R")-C(0)-R", ou R" est tel que defini ci<Jessus, conjoihtement avec un 

compose repondant a la formule generate HOR'OCH=CHR*\ 

6. Procede selon la revendication 5, caracterise, en outre, en ce que le compose HOR'OCH=CHR" est rether d'hy- 
droxybutyle et de vinyle. 

so 

7. Composition durcissant par exposition a un rayonnement, caracteris6e en ce qu'elle comprend au moins un com- 
pose organosilicie selon Tune quelconque des revendications 1 a 4 et un initiateur. 

8. Composition selon la revendication 7, caracterisee en ce que le rayonnement est un rayonnement U V, et I'initiateur 
ss est un photo-initiateur. 



9. Composition selon la revendication 8, caracterisee en ce que le photo-initiateur est un sel du type onium repondant 
a la formule generale Z^+MX,/, Z 3 S + MX n \ Z 3 Se+MX n - 1 ^P+MX^ ou Z 4 N + MX n ~, ou chaque Z signifie indepen- 
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damment un groupe organique ayant de 1 a 30 atomes de carbone, et MX„* es! un anion non basique, non nu- 
cleophile, ou en ce que le photo-initiateur est un ester sulfonate de nitrobenzyle repondant a la formule generate 



5 




ou A' signif ie un groupe alkyle, un groupe aryle, un groupe alkylaryle, un groupe alkyle, aryle ou alkylaryle substitue 
par un halogene, un groupe aryle ou alkylaryle substitu6 par un groupe nitro, un groupe aryle ou aralkyle ayant 
des substituants halogeno et nitro ou un groupe -CeH^Cg^-SOa-CHR'CeH^ACNOg), FT signifie I'hydrogene, 
le groupe methyle ou un groupe aryle substitu6 par un groupe nitro, Q signifie un groupe hydrocarbon^, un groupe 
N0 2 ou un compose organosilicie\ avec la condition que Q ne soit pas un groupe acide, et m a une valeur de 0 
1 ou 2. 



10. Composition selon la revendication 9, caracterisee en ce que I'anion non basique, non nucleophile est choisi parmi 
BF 4 -, PF 6 ', AsF 6 - , SbF 6 -, SbClg-, HS0 4 - et CI0 4 -. 

11. Composition seton Tune quelconque des revendications 7 a 10, caracteris6 en ce qu'elle comprend aussi des 
siloxanes photodurcissables a fonctionnalite 6poxy. 

12. Precede pour traiter un substrat solide avec une composition organosiliciee, comprenant le revetement dudit subs- 
trat avec une composition selon Tune quelconque des revendications 7 a 11 et I'expositbn dudit substrat revetu 
a un rayonnement. 

13. Procedd selon la revendication 12, caracterise en ce que ledit rayonnement est un rayonnement ultraviolet, et 
dans lequel ledit substrat est un substrat form6 de cellulose, de polyester ou de polyethylene. 



35 



40 



45 



50 



55 



BEST 



AVAILABLE COPY 



15 



